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S In November. 982 routine sampling at the vnlnge of Endicott 8 Ranney
. ptoduction well- 1ndicated the presencé. of: viny‘ chloride (chloroethene). A
: "‘_prelinainary investigation was conducted by Eugene Kudgus, Superintendent of
- .- Publie Works for the Village of Endicott’. ‘to- :hmediately address the problem of
“*"vinyl chloride contamination and to tespond to the concernsg of the Broome
. "County Realth Depattment and the NYS D.epartment of Health.'»iAa a result of the
L ’ltudy. the Village and the Health Department requested ‘that & hydtogeologic
- : .tudy ba: conducted to aid in assegsing the impacts of thé contamination. In
- Aprid, 1983 the:NYS Departnent of Environmental Conservation agreed to provide
R technical asaiatance to the Village of Endicott for the purpose of conducting .
_che ..nz:l.dent usponu study. .- . o0 C e e—
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nn .result ot‘ this egrement was the hplmentution of a Level II1
’ 1nvestisntion. ,,"l'hia 48 the most intensified study outlined in Department
ground water - ‘contamination response guidelines. It involves a gource
. inveszigdtion and a field 1ntensive hydrogeologic atudy tesulting in a . ] :
tmedhtion phn and deoigq. - i , I B

" The goaln of the hydrologic o:udy vetn to identify the extent of ground

R \mter contamiution in the vicinity of the ‘Ranney collector well, determine

S - the scarce of contamination and formulate a remediation plan to minimize the
S m!fem of . contminat:lon on -the vnhge of Bndicot: 's vnter supply.

A ‘!ho Ranney eonector ven h a nignifiunt source of ‘water for the Village
S o! Baddcott and providn the major portion of the water supply. The quantity
e of wagsy dcuved from this well cannot be teplaced by exinting wella in the

: vulag.n woter system.’ l'urthemore. ‘the cost.of - replacing ‘a well of this
capabfiity 1@ ‘beyond ‘the . financial ability of the Village. Continued operation - .
e§ “collector well is imperative to ptovide a potable groundwater . e
suyply ‘zo. the ‘residents of End{cott.  The threat of- groundwater contamination S '
tl.at Ry Iud ‘t0 cloaing the well wust be addreused wvithout delsy. This report
an- znalysis of current contnninazion p-oblau and presents possible remedial
fores.  Because of the need to maintain this soutce’ of water supply a higb
1ority hu bcen placed on :hin npect during a11 phnea o! the study.




1I. History
' A. Ranney Collector Hell

.-~ The Ranney collector vell was installed in 1948 by the Rauney Vater
0011eetor Corporation, a predecessor of the. present day Ranney Corporation. It
e has been in continuous use since 1950 at various production levels ranging from
3500-7000 gallons per minute (gpm). The .present well production level is
epproxinately 3700 gpm. L o f, o .

The Ranney collector vell cousiate of a3 foo: 1nside dianeter caigson
extending down from the pump houae floor 108.5 feet. ' The bottom elevation of
the caisson 18 720.25 feet above mean sea: level (MSL) (Pigure 1). Twenty three
‘8/inch sereened laterals of: various lengths are projected horizontally from the
caisson in four: tiers (Figure 2). The leagths of the laterals were determined
by the difficulty in projecting them ‘during installation. Lirge boulders block

. uany laterals from being extended to the deaired lengtb. R

. An analysis of flow. eontributiona frou each . leterel -wag' conducted as
_ portion of the 1979 well’ 1nspection (Table 1). . This revealed a very poor

O ‘digtribution of flow between the twenty. three laternle._ Seéven laterals

. o eontribute eighty three percent of the flow, nine laterals have no flow and
SR four laterals hnve a cumuletive flov of less than two. ‘percent.

o e The Rnnney eolleetor vell ia very etf!elent' . ereates a complex
.17 - ¢ 'groundwater flow pattern. Miny factors 1nf1uence he flow distribution within
o the collector., For.the purposes of this. contamination study it was not

’ neceaaary to define the individual components vhich. deternine the flow
diatribotion vithin the tiered leteral ayeteu. Lo

“:JB. Contenination

"In Deccnber. 1980. vater eurveillnnce uemples collected by the NYSDOR
‘yevealed detectable quantities of chlorinated orgsnics in the Village of
Endicott s Ranney .collector well. Subsequenr sampling was. conducted by the
NYSDOH in January,: Hay. and July, 1981, February. September, November, and

j " December, . 1982, and the results showed the occasional low -level presence of
certain volatile organic cheumicals. - NYSDOH notified Villege officials of the
“‘low levels of organic contaminants in their public: uater supply, and a meeting
. was held at the NYSDOH rogional office in: Syracuae with local officials and
NYSDOH personnel to diacuse the 1np11cetions of the contenin.tion.

2 " The NYS ground vater etendarde eud linitations are eatebltebed in Title 6
f»of the NYSDEC, Official ‘Compilation of ‘Codes, Rules and legulationn. Part 703
. (Appendix A). Iwo of ‘the organic chemicala™hich 'have been found 1n samples
I.fron the Renney ‘well are included in Part 703.0 “These’ ehemieele are vinyl
B .. chloride and trichloroethylene in concentrations of 3 ‘and 2 parts per billiocn
R (ppb). respectively. The standards eetebliehed by these regulations are 5 and .
Y S . 10'ppb, respectively. In refarence to chenicals not dncluded 4n this list, the
L Lo NYSDOH has issued a guideline that no drinking vater shall conteia wore than 50
o ppb of any organic chemical or 100 ppb of total orgsnic chemicals, and for
'+ vinyl chloride the guideline 1s 5 ppb. . In light of this criteria, vinoyl
...chloride is the most.critical of the eontaminanta fonnd An- the vicinity of the
- Ranney wall, v - o
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i . Due to the’ high levels of vinyl chloride (with respect to DOR guidelines) asgeg -3
S Edvard P. Bogden, of thé NYSDOH Syracuse office, récommended inmediato action 1 ® g-g;qfi,
| MJ,,' - be taken .to determine quantities of vinyl chloride in the. diatribution system. S®°p
;'7‘¢’° :The. Villege of Endicott proposed a sampling plen for individual laterals and 2 3'2_3 E
" the linstallation of an aeration eystem to:decrease the quantitiea :Qf vinyl § oIz
“ _ chloride entering the water distribution system, . In addition, samples were 3p°~°.g E,
"m;.'“ ; obtained from various points vithin the distribution eystcn. :m'l;

f»-:l!ﬂ'-v e Samples fron laterals’ D2 and D3, projected in a veaterly ‘direction,

L ' contained 17 to 20 ppb vinyl chloride reapectively. The sample results
indicated that significant’ quantities of Vinyl chloride vere transmitted to the
Bosvell H1ll &nd Robble Bill pump stations. - Little reduction 1n vinyl chloride
. concentrations occurred during’ diatribution throughout the system. It wae
T determined that'!the most practical short term method of decreasing vinyl

f chloride ‘concentrations in the. water: aupply was to install aeration equipment
. in the. Ranney well.  Due to their volntile nature, the contamicants would be
stripped from wvater and discharged: with the compressed air. ' A compressor and
nir diffueion equipment vas installed and operational by Harch 9, 1983,

;- Since the inetellntion of thia equipment. quantities of vinyl chloride
. have not exceeded 5 ppb. Most weekly samples range from 2 .ppb to nondetectable
quentitiee., Air etripping of vinyl chloride in the caisson: may have been an
.effective and’ efficient method of reducing concentretions of vinyl chloride in
fthe Village water aupply. however additional:raw water-analyses would be
neceaeary to prove’ thet initial concentrations were neceaeerily higher thsn
:wthoee observed efter seration. .

|
The Bydrogeologic Study :

: ;C.,

S 0% April. 1983 NYSD!C initiated an’ incident response nrudy. The first . )
pheeo of this study included a literature search to determine the existencs of A
all pertinent. hydrogeoloaic data and the location of poesible sources of : '
contenination. L . S . L0

. lnfornetion from approxinately forty velln end test bo ings located within
c‘3500 foot rediuo of the Ranney well has. been gethered.  Must of these are
"‘located to theiwest and. northvest of the: Ranney vell. Selezied wells are
discussed :in the. Site Geology section of this. -report, and their logs are
loceted 4n Appendix B Locetiona end loss of the other wells and borings ere
‘contained in Randall (1972). - Six of thcle velle vere eenpled previous to the
drilling pheee of the treckdovn ntudy. .

) Ground vater sanplec vere enalyzed by the NYSDOH laboretory in Albany .
using EPA method 601. .The method detects 29 priotity pollutant chemicals at a
detection 1imit of 1 ppb. . A conplete ligt of parenetern 15 in Appendix C.
:Pive of the 81ix vells gsampled had no. detecteble quentities of priority
‘pollutants.as ennlyred for in EPA method ‘601, Theee wvells i1aclude the two
" flo0d relief wells, the Tier £l Stop well, the golf course well snd the well
located at Hancor lnduntriee. ‘Locations of these wells are shown on Figure 3.
The Kalley well, locnted approximately 100 feet to the.northwest of the Ranney
;, ‘well, contained 6 ppb vinyl chloride when tested on May 10, 1983, 1In eddition..=
- :chloroethena, 1,l-dichloroethane and trans-1,2-dichloroethena were detected at
eonccntrltione ot 6 »3Js cnd 12 ppb, reepectively.




9 ¥ells that provided 3eologic. hydrologie. nnd vqtcr quality data

O Tcst boringa (1033 in Al’pcndix B ) e
T8 ‘Existing borings (logo fron mdan. 1972, in Appendixn)

(logu in Appmdix B) .

"B~] = B=l1l = DEC mttoring vdh

x-xsu.yvcu

B-7 -~ DEC boring

A Uclh that provided mtet quali
= Tiexr One Stop

mt

‘T , o
Rl § B2 - -Flood hltcf chl e e
G - Golf eourse vcu IR o

ty dau (no logc avaunbh)
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operated since the late 1970'a.

-Inc.. IBM, and Endicott-Johnson.

oA survey of  the 1mmediate area uas conducted to determlne possible sources
. of contamination.
Fisure 4 shows the location .of three pteviously used landfills adjacent to the
golf, course property. The two emall northern sites were municipal landfills
operated by the Town of Union and the larger southern site was & municipal
landf1ll, opetated by the Village of- End!cott. These sites have not been

" Industries located in tha’ vicinlty “of the 3olf courge include Hancor,
‘Due to their remotenegs to the site, IBM and

Endicott-Johnson vere ¢oneidered as unlikely sources.  According to local

" officials the chemicals used by Hancor, Inc. were not compatible with the
_ contaminants found in the Ranney well. '

In gddition the ‘onsite Hancor well was

eanpled and. analyzed for EPA 601 priority pollutanta. No contamination wae

--detected. ~.However, due to the characteristics of the Hancor well, lack of ‘ Sy
jccntaninntion in the water sample does not in itself preclude the possibility s
) that coutaminatlon may be preaent on the site.

Local industries and old landf1ll.eites were.located. : ’ -
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~ Jhe literature search and sampling of;exiating wells resulted in no e
conclusive source or sources. Therefore, it was necessary to limit the initial )

-_’drill;qg,phaee to the immediate area surrounding the Ranney well,
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' ’AIII ‘Drilling, Installation, and $ampling of Monitoring we11. :

Drilling vas begun at tha Ep-Jole colf Courue on tha veek of June 20, 1983
. under the supervision of DEC engincering geologists. The drilling contract was
. . awarded by the Village of Endicott to Catoh Environmental Services of Savannah,
A - WY, .'A total of ten borimgs wera complated by the contractor,. with nine wells
Lot bcinu installed. . One boring was abandoned and backfillcd. as_insufficient
. :,'unter vas encountered. . Pollowing contract termination three- aubaequent vellg
were ' drilled and’ 1natallcd using the Division of Hater o nuger drilling rig, .
'lnd DEC pcreonncl. : . oL
. 411 holes vcre drilled by the hollou ntem auger nethod. Five foot lengths
of auger vere ndvancod to the desirad depth. then the well was installed
i through the 1naidc of the augers. The augers were then withdrawvn, leaving the
vell in ‘plece.. Soil sampling was- conducted by the contractor at 5 or 10 foot
:1nt¢rvals during the drilling at the discretion of the DEC geologists. A 2
k% foot eplit spcon was driven ahead of the lead suger using a. 140 pound hammer.
LS :vSamples recoveréd from the spoon werc field Iogged. nnd placed in jers and
o ‘ retninod for 1nboratory grain sige .nalyail. .

L _ The wells were conatrnc:cd of 2 1nch nteel pipc. vith lou-cnrbon steel S
“foot ‘screens. . 'Screens with 10 elot’ (0. :010") or 20 slot (O. 020") openings wvere
'Auled depending on, the material encountered. The tops of the casings extended 2
to 3 feet above ground surface, and were fitted with locking caps. The holes
Do vére backfillad ‘using the cuttings brought up during drilling. Figure 5

ST 11103::0:0: the -onttoring vull conetruction. -

L Oncc each well was. cozpleted, 1: vas dcveloped to reuove the finer
;:nntertal from:sround the gcreen, and thus facilitate the movement of water into
the ve}l. Hont ‘of the vells were developed using‘a couprecaed eir method. In
, thts .method an air line ‘from' s compressor. is lovered into the well and the eir
L punped into the well -forces water and fine materisl to the. ourface, thus
cleunin; the screen. Dovelopncnt ‘continues until the vater ‘coming to the
I ou:fccc 1o clear. - One well was developed by continuous pumping using ¢ large
) ]pcriltultic puup Punping v continucd until the vater clcnrcd.
tha'procc ure outlined bclow for obtlining vnter aamplcl from the
rlnnitoring vells wvas folloved during every’ ‘round of sampling., A wvater level
' .veading was taken in the well -and conp:rcd to’ the ‘total well depth, to
“determine the volume of standing water in the well, Three volune. of vater
' wera then removad fron the well prior to. oanpling. ‘The evacuntion vas
o perforncd by using a peristaltic pump, 1f the vater level vas within guction
; tnitn. or by hand bailing vith a ateel blilor 1! not withiu the capacity of
he . pump L o v :

7

L ﬂa 314 oaaplel were. obtlincd ueina a’ nodtfied lcnncrcr -lmplor. The
'cllplcr pornittcd vater to be obtained from vhatever depth was desired in the
7 well, and providcd & minimim of agitation or seration of the samples. Three 40
. ul, glass vials with teflon oenln vere filled” from each vull. The samples were
- stored. 1in an ice chest until dclivcrod to the Dcpartment of Tealth lgboratory
'in A1bany. :Zach monitoring well, with: the axception of the final three, vas
sempled tvieo. cune vcoks ap-rt. ‘Couplate sample :ouultl are included 1in
".”‘Pmdub. p o o L e
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. The drilling of the aonitoriag velle vas curried out 1n phneen. ' §=o wa
Generally. three vells vére installed and eampled. _After the results of those ® :;é "E
eamples were received. three more- vells vere epotted and installed, This was 'thfc; » 5
done in an attempt to provide better 1nfomatlon for eiting each successive aS 3:5
pl\ue of the dtilltng. . : S 5=
. S ) ‘ : ‘ co L3
e !he ‘actual eitlng of the velle was dependent on verioue factore including: g %?EEEEE
S L . - @
R a) The orientation and depth of the contemineted ‘ ® l
i leterals in the Ranney Well, -

. b) The subsurface geology aa deternined tron
existing wells and borings. . . : i )
¢) Aceeeaibility of drilling. eitec on the golf eouree. L
d) Poeeible likely directions of - eonteniuent eoureel. oo .

!lgure 3 shows the loeation of the Ranney uell. the monitoring vells, and

: exieting vells and borings in the study area.  The first group of 3 wells,

- Bl+B3,. were placed in en spproximate arc 600-700. ft. to the north and northwest
.of the Ranney well, At the time it was hoped that a test. Uell drilled by the
Ranney Company in ‘1948, located 500 ft. due vest of the Ranney well could be

g eleened. redeveloped. end used as a sempling point.  This subsequently proved
to be unfeasible. Exanination of the. phynical and’ chemical properties of the

: eonteninanta indicated that they uould tend to move in a groundwater system
vith a alightly downward flov component (a fuller discussion of contaminant

“'ebemietry 1s included in & lster section), thus it was felt that the monitoring
: jvelle ‘would 1n:ereept the contamination at a somewhat highet level than at the . ;
. laterals of the Ranney well, Yha wells vere drilled and installed such that T . A

./ the bottoms 6f the screens were epproxinetely 20 ft. above ‘the uppermost tier ' . o
'jot lateresls in “the Ranney well. : ) C

. Walle B-l. l-2. and B-3 vers eeupled 1n1t1elly on June 27, 1983, B-l1 I -
n ~ehoved ninor amounts ( 10 ppb) of several organic. conﬂounde. B-2 ghowed 100 ‘ i

: :uppb triehloroethylene and 15 ppb trans-1,2-dichlor: etfiene. B-3 had 110 PPY

. ~vinyl chloride, 84 ppb trans-l, 2-dichloroethene end 33 ppb. chloroethane. Since
* .//B=3. furthest to the notthveet had a high eoneentrati)n o!“vlnyl chlorides, the
" next phase of drilling vas eouducted furthcr to the wast end north.

K + i and morth. Well B-4 was spotted west-north-west of B-3, near Nanticoke Creek, N
in an attempt to determine. if any contamination was being drawn under the creek . ° -
. from the Endicott lendf11l,  B=5 was located at the northvast corner of the
301! course in the direction of an old Town of Union lnndfill. B-6 was located
. . well to the porth of- l-3 to deternine 1f any.. conteuinetion vas moving from that
'J direetion. . A H4_b e

o . The: ecreeno of velln B-b and B-S vere set at o depth ‘of 50 feet. Well B-6

‘aeneountered “gray. elny at. 41 ft. Well B-6 vas’ drilled 10 ft. deeper with no
v'change in naterinl. !xietina borings to the morth and: eeet indf{cated that the R
. élay- layek vas quite thick, and the decleion vas nade to-get the scraen on top S
"of the clay. Thus, any eonteninetion -i;rncing on. thc eurfeee of the ST
i-petneeble elay eould be deteeted.... : -

m
Attentioo was given to. poeeible souzces of the ctntauination to the vest . _” l.\ o t:,

' 53!5 " Uelle B<4 and B-S were ennpled on July 20. 1983. l-6 vas not sampled st
ehee time beeeuee developnene of the well was’ not yet eonpleted. Vells B-1




SR tﬁrohgh B-3 were resampled. B-é’and B=5"had no parameters above detectable

“14mits. . Results from B-2 and B-3 were fairly consistent with the previous

Corite . eenpling, although the vinyl chloride concentration in B-3 vaa lower (99 ppb).
T i:Hell B-l ‘shoved" no contamination 1n the aecond samplings ;

- “;Slnce no contamination vas evident in B-4 and B-5,° the ‘next eet of wells

- was sited closer to B-3, Hole B-7 was drilled north of B~2, to 50 ft. Gray
clay was encountered at 21 ft., vith insufficient water to plece a well, The

" hole was abandoned and backfilled. Well B-8 was drilleéd north of B~3 to a
"total depth of -40 fe. Gray clay was encountered at 28 ft. and the screen was
-set .on top of . the clay. A vater sample was obtained through the augers when
;unter uus flrat encountered. in nddition to the semple teken after developnent.

LSRN

oy 8—9 ~as drilled at the- aouthveat corner of the golf course to 50 ft. B-10
',:vvns drilled due west of B-8 to 52 ft. Gray clay was encountered at 51 ft.

" "Ssmpling was conducted on August 18, 1983, Wells B-4 and B-5 were resampled in
addition to B-6, B-B +B-9, and B-10 and a well located to the northwest of the
.golf course, at ‘a:gas station on.Rt, 17-C was also sdcpled. Results from all
. vnlla ‘vere negative. with the exception of 3 ppb chloroethane fn B-9. Wells
+B~6,8,9, and 10 were resampled on September 23, 1983. B-9 showed 2 ppd
/chloroethane. uhile all other reaulte vere. _negative, .. : o

R Y eddltlon to the analysec condncted for voletlle halogenated organics,
,tenplee were taken on July 20, 1983 for. priotity pollutant metals from wells
"l-l ‘through B=5.: ‘High concentrations of these parameters could indicate the
preeence of landfill leachate. Laboratory results for these analyses are
esented in Appendix E. A diecnsaion of theee reoulte 1. preaented in

eubeequent aectlone.

‘Drtlllng teruned durlng the veek of . October 26 1983 nelng the Division of
Water's recently acquired auger rig. .Wells B-5,B-6,B-8,B~9, and B~10 were
pulled ‘and the mcterials were reused for the subsequent wells. These wells
were ronoved'einte sample results had been negative, and they exhibited little
or no response tn an aquifer punping teet conducted in Septenbet (to be

_ t:{ Lad3ec ' : 't Ehe screen being

rt 15 fe.. d “at 65 ft. Thie wvas done to explorc the possibility of
contaminetibn”nlgtating-undet’Nanticoke,Creek»et deeper levels than were
previoucly considered, ' B-12 was drilled about 330 ft. west of B-3 to a depth
ot 65 ft, :B~13 was drilled 250 ft. north of B-3 to a depth of 65 ft. Samples
from these. three wells were obtained. on October 27, 1983. Results of the
enulyaee vere ‘not received until Decembet 8,. 1983 due to laboratory equipment
breakdown, . ‘B-12 .showed high concentrations of several orgenlc compound, :
stably ‘chloroethane: (280 ppb) ‘and vinyl chloride (66 ppb). B-13 contained 50

'll ehoved 3 ppo chloroethane.

pawyyy Bujeq
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ppb .chioroethane, 17 ppb vinyl chlotlde. end 66 ppb trane 1-2 dlchloroethylene.f'
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'l'he atudy area: is locsted in the weszern porticm of the Village of ‘ :g.g“
Endicott, NY. It consists bssicslly of the ‘En-Joie Golf course, and is bounded - 3 P - =
on the east by Roundtop BLil, the south by the Sisughanna River, the west by v co_ 3 ﬂ
- Nanticoke Ck., and the north by Main St. (Rt. 17C). It was within the confines _2;%5'!
of this area that the test drilling.was conducted, however, sampling was a® a4
. ‘conducted in, and sttention was given to areas to the north: and wvest, in the o @ E
diredtion of potentisl aourceo of contsuiostion. o v_ SR . -
Lo : The terrain 1n the Endicott area has been described at a msturely ‘!4
dissected plateau, charscterized by the absence of flat uplsnds and the C ] —

oo

. ailtsconco of uarine origin., Thece rocks dip to the southuest at about 11

. ﬂtbis continuing process yielded tremendous stounts of valley-fill deposits,

',g ‘outwash. In plsces. large blocke ‘of 1ce detached fron ‘the ®main body, melted in

vf thio area (Coates, 1963, l981). :The pre-glacisl river originally floved north

? -umlaufberg. There are several such.features in the Susquehanna drainage

“development of flood plnins in the major strean valleys (Coates, 1963). The
Susquchsnns River' provides the major droinage in-the area, flowing vesterly
"“.along the southérn ‘boundary of the study area. - Nanticoke Creek, flowing south,
joins the Susquehanna just vest of. the !n—Joie Golf Course (Figure 6).

The bedrock: underlyiog the resion consiats of Upper Devonisn shales and

ftlnilo. Locally. at. the site,: these rocks are buried by 100 fr. or more of
unconsolidsted sedimeuto. with. the ‘exception of a bedrock knob. Roundtop Hill,
juot eesc of the. golf course.’ The bedrock 1a noc an inportsnt source of ground
‘water; except for individual houaeholds remote from public supply. The rocks
are:of  low permeability. and bedding plsnes -and. joint systems provide the
limited poossges for groond ‘vatet novcneot. »,2“.‘ SR y..

Pleistocene glscistion hed a pronounced effect on the region. Ice, 3,000
ft. thick covered the area, ‘depositing a-blanket of ‘pootrly sorted till. The
:ill 1s readily evident -on' the. uplsnds and’ vslley sides. vhile in the valleys,

'»it hss -been buried by subsequent deposito. or eroded away by glacial meltwater.
iln the waning period of .glaciation, the ice sppsrently wasted avay in stages.

uhich were dropped in place’ from the vssting ice, vashed down valley by
 meltwater streamd, oOT deposited. 4n locolized lakes,  The total thickness of
thsse deposits 18 in the order of 100 to 200 fc. in thc study area,

Ice eontsct features developed eloog the ice usrgin. Kaze terraces formed
lbetveen the 1ce and the valley. vslls. consisting uainly of sand and gravel.
~Later, silt and clay vas. deposited in lakes dear the ice margin, and meltwater
rushing into the. 1akes oventually csppod the fine sediment: vith sand and gravel

place, lesving depressiona ‘known as’ kcttle holes, many of which vere
! .subsequently. filled with fine-grsined flood . plain deposits. These kettle hole
doposito wsy overly outvssh or ico contscc 8 snd grsvel deposits,

The bedrock knob knovn as Roundtop is cvidence of older glacial advance in

. of Roundtop. 1ce dlocking this ‘channel - forced vater ‘to flow over a bedrock
‘spur to the’ eouth. cutting & new channel, end isolsting Roundtop as en

. system. The valleys on both sides of Roondtop were wvidened and smoothed by
eubsoquen: ice choet(s).\f, N ; .
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SRR _ Thé golf course’ aree ia located between the pteaent Susquehanna River
{'channel on the south, and the old channel -to the north, which lies

. approximately under the Main St.-railroad bed .area. -The present river chaanel
o ¢ X underlain by 100 ft. or more of -coarse. outwash eand snd gravel deposits, as

"~ can_be feenin the logs of test wells drilled by the Ranney Corporation in the

"'!940'3 (Ranney Corp.,; 1947). These wells were. locnted in -the vicinity of the

! w<pteaeut Ranney well’ nnd in’ the bed of the river immediately to the south,

s f,‘ Pisure 3 shovn the locntion of exiettng vells and, bo:ings. ‘Logs compiled
by Randall (1972) show that the abandoned channel to the north is as much as
'1‘200 ft. deep. This- channel was filled in with fine-gtained deposits of cley

and fine sand, well 49-31 (Randall. 1972), . encountered ‘bedrock at 202 ft. and

 contained . 172 ft, of blue clay overlyina a thin layer of silty fine sand.

"These sedinenta are consiatent with a lacustrine . origin, and the inference that

‘can be ‘dravm s thit water ponded in the. abandoned channel,. dammed by the great

;'thicknees ‘of ctratified drift filling the present walley. This-lake became
‘£41%ed with a conaiderable thickness of fine grained sediment, to such shallow

. depth that outvash could’ prograde acrogs the; remaining wvater as deltas .

A'(nandall. vritten communication. 1984).

1

o ‘;The gol! course area is a’ transitional erea. betveen thick lscustrine clay
C i the north. ‘and ‘coarse outwash depoaits in the south. It was hoped that the
o teet well dtllling would” further define where the clay pinches out or
‘_1ntetf1ngers with the outvash land end grevel. as this could be a controlling
. 50 area for graund vater movement,
7" the ground water on the surface of the clay, it would disperse into the sand
b 'ﬂ‘qlnd grnvel. uoving dounvard tcward thc Ranney vell 1n this discontinuous zone.

- -Theftiret group of three uelle. Bl-B3,"- penetrated up to 70 ft. of sand and
f.grnvel. with no. eignifienntf~lay encountered. B-4 penetrated 28 ft. of silt

; nd ‘clay . before hitting gray sand .and: gravel. ‘A similar sequence was
encountered ‘4n B=9. snd- B~11‘to the. south,. and B-12 to the southeast. This

s
east of. the etudy area in.tle Jr. Bigh School area (Randall 1972; Holecek, et
R T 1982). Thie 811t and clasy may. represent floodplain deposits filling a

L lerge kettle hole rather th11 the more extensive lacuattine clay.

L 8-6 in the north-central area penetrated grey clay at 41 fe. B-7, drilled
to S0 tt.. penetrated 30 tt. of gray clay before drilling was halted, and the
" ,bole was_sbandened. .. B-8 encountered . clay at 28 ft., sud B-10 at 51 ft. B-5,

jjdtilled to 50 ftr. in the northvest corner of the golf course did not encounter

grey cluy.} The last hole, BrIJ. bctveen 5-3 and 3-8 was drilled to 65 ft. in

gravel and brown: eand.-.fq.

‘ The logs of the teet velle ara 1n sood agreenent vlth the surficial

geological map of the area by Holecek, et al; (1982). The contact betveen the
_cuetrine clay:and the sarnd and gravel. and the location of the kettle hole
cen ‘be futther defined ‘from the test drilling.. Figure 7. ‘41lustrates the
'urfieiel geology of- tho etudy area. . Pigutee 8 lnd 9 are: aeologie

'1Ia addition. if contanination wvas migrating ia .

equenée 1. consietent v;th that encountered in. borings 4n’ a’kettle hole to the
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bcrosuﬁsectiéns through the area, co
. pre-existing wells. N :

nsérncted'frpm logs of the test wells and
L L L
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oog-Outwash and ice contact
: sand and gravel

Lot ()ol- Outwash sand and grave1
L - overlying lacustrine clay
f and silt ) v

th Organic si1t and c1ay -

:Kettlehole, underlain by
sand and grave\ .

a :{ Floodplain deposits filling
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:quifer Pumping Test

CT An squifer pumping test was conducted at the study area during the week of
September 19, 1983, ‘The test was conducted in order to define the aquifer
;5parameters of trsnsmissivity (T), and coefficient of storage (S). -
: Trsnsmissivity 1s defined as “the rate at which’ vater .0of the prevailing

) kinenstie viscosity s transmitted through a unit width of the aquifer under a
- : s vhile coefficient of storage is “the:volume of water
: en equifer releases from or takes into storage per unit surfaee area of the
"iquifer per unit change 1a lead"" (Lohman. et al, 1972).. In addition, the test
.would provide" insight into the area of influence of the Ranney collector well,
" and the percentage of water entering the uell thst is derived from induced
'*infiltre:ion of Susquehanna River vscer.]

L the Rsnney\vell ‘was used as the punping vell,’ eud vwas pumped at the rate
. of/3700 gallons. per ninute (gpm). Normal pumping test procedure calls for a
~Tperiod ‘of non—pumping. sufficient to allow: ‘the water table to recover to static
ie €1 prior to the start of the test.. .Folloving the pumping test, water level
. meagurements 'are taken during a recovery ‘period.. Since the gupply of water
‘k!ron the Ranney well 1g critical to the Endicott Hster Systen. it was not
;Apossibls to cease pumping -for more than ‘24 hours. Thus, the Ranney well was
'+ shut doun for: 24 hours and recovery was monitored first, followed by a
T unpeion of pumping end the nonitoring ‘of drnvdoun. .

e Autonatie veter level recorders. provided by the U.S. ‘Geological Survey

re installed on the Kelley vell and B-1. USGS personnel assisted in
nduecins the test. 'Water levels in vells B-2 through B~10 vere measured with
ither chalked tapes. or electric meters. ' In addition, river stage vas
uonitored at's, recorder 4n Vestsl. and at a eteff geuge in the river opposite
he - Banney '011. e . }

eter ievel nesnurenents vere teken ‘at. diiferent tines during the summer,

ral:; measurements were taken in the days prior to the test in order to

dofine -any existing trends. - Figure .10 illustretes the trends of water lavels

- 40 the wells fron June.22, through Deceaber 7, 1983.. All. tapes and meters used
‘iu the tcstvvere cslibreted to & stsndsrd ateel. tepe. snd correction factors

g
e
[~
)-s
i
‘®
o
§
0 -
[
5
[
-
ﬂ
)
I‘
[
-
.
~
4.
5
. .
-
0.
"
LA
[V
;-]
~”
5
[
-
‘™
~
w
-
l"
o
-3
(=]
-3
L4
§
Q.
&o
~r
[ ]
-

wvith 1ntervels increasing graduslly to .1 to.2 hours toward the latter part of

‘xpeeCed to respond slovly. '.»--',.,_p

‘!igurel 1 end 12 represent hydrogrephs of the vells that responded to the
¢ - sufficisntly to provide meaningful data.. ‘Wells B~4 through B-8, and B-10
oved no detectnble -Tesponse to the test. B-9 responded:.very slightly during
the. reeovery test but reacted erratically to the drawdown phase. A major

‘rainfall event occurred during the. afternoon and evening of the drawdown test,
v and 1ts affects can be seen in ths hydrogrsphs of ‘the river and the Ranney and

!elley Inlle (Pigure 11).

ﬂinolt‘umlls during the first 20 ninutes of both the recovery ‘snd drawdown tests,

One- person nonitored both B-4. and’ B-9. vhile enother monitored both .-~ g
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muaen 1. HYDROGRAPHO OF GUGOUEHAHN RWEH. KEI.I.EY AND

RANN!Y WELLS DURING RCCOVERY AND. PUMPING TEBT
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; Coltl.

1ﬁrcnooni.

. residual dravdova.
- thc,lquifer by various methods,’ thus ‘providing a ;ood check on the results. A

. [;cneral dilcuslion of theoe lcthodl follonl.; a

S
’ outliucd in Johascn Division, U.O0.P. Inc. (1982).

~-plot:cd on'a logari:hnic scale on

‘chnlculut?d from this plot nslng the. folloving fornulc' s

-26- R  , -

w ‘The Rnnucy. lellay. and wells B-1 thtoﬁgh B-3 responded well to both
Unfortunately. the recorder malfunctioned on B-1 part way through the
druvdown phane. and ‘the problem was mot detected until the end of the test.
T.blc 2 summarizes the ‘Tecovery, and drnvdoun data for: responding vellc.

Aquifer cht Recovety -ud Drnwdovn Suwnary

‘ fable 2:
.‘H%ll o lecovotx Time Recovery(ft) ' Puwpingﬁtlne ) Drsvdovn(!g)ﬁ
oo ) ,
" Ranney . 24 brs. 25,66 27 bre. o 24,60
!ellcy " “13.30 SR o . 12.60
- B2 - ‘,2.6113 _ ‘_J' e LS
L B3 PR ‘ 1.62 7 26 hrs.. . 0.57
- B=9 . 0.63' . \:;‘?? hr!{‘v:'l 0,06

Datq fton the recovery pottlon of uqulfcr testa often 10 nore rclinble for

"cllculatlng aquifar. paraneters than the dravdown duta. as recovery is mnot

‘subject ‘to’ any fluctuations in pump. discharge: - Unfortunntely. the time

s linitntionu imposed on the Endicott test by villege water demand prevented

accurate. calculation of parameters. from. the tecoverv'da:a for ‘two basic
First, pumping was not ntoppcd long- euongh for a true: -tatic wvater

lavel to be: attained. Secondly, the necessity oflnonitoring rccovcry prior to

- drawdown does mot pcrnit the cxtrlpolation of the dravdown cirve beneath the

'tccoVBry ‘curve, which 1o necessary in order to calculate true tecovery and
Suff!cicnt dravdown data vas obtlintd hovcvur. to analyze

Dravdoun data vas nnaly:cd !1::: by thc,Jacob non-cqullibriua mathod, as
Dravdown, in feet, is

and tine uinc ;punping began, in minates, 1o
oenilog 3raph paper. .

allliof thc dats points oxcept for the first fovw minutes. of the test .hould

approxinnte a straight line. Trlncnissivity and. coefficlcnt of stoivge can be

;plottcd on an arithmetic scale,

a8 g
T ttansnilcivlty ELE gullonl
. per dsy per foot (gpd/ft.)
L Q- punping rate 4n. gnllona. :
L0 o par: ninutc Agpe) -
A g llope of thc ;raph upreued
"-as the. change in drevdowm
across ons conplttc log ’
cyclc.\;ﬁv‘. e

. e 2849

where?

-Under ideal . sonditions,
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‘ ’ vhcrox S - coefficient of atoraxe
- (dimenaionleas) o -
T = transmissivity (gpd/ft) S
t. = intercept of straight lino

zero drawdown, in days - - l
|
|

T = distance in ft., from pumped
vell“co observation well.

- A well diacharging fron an aquifer cdjacent to, and hydraulically !
connected with a:source of recharge, such as the Susquehanna River, ultimately

derivcs 'much of ita water from induced infiltration from this source. The

‘. exictence of such a hydraulic connection between the aquifer and the river had

o 'already been catablished by the Ranney Corp. in 8 test conducted in 1947 |
"'(Ranney Corp., 1968) :

RS As punping contimum.l drawdown- increaaes. and the cone, of drawdown around
" the’ puuped well expands until 1t intersects enough. recharge to sustain 1its
"'yield. At this point, the rate. of drawdown slows. - This is reflected in the
. . time~drawdown: ploto for the Ranney and. Relley wells by a flattening of the
; olope of the curve. This portion of the curve cannot be used in computing
}"tronsniaoivity. as the resulting values xeflecc infiltration~of ‘river water,
"~ The portion of the curve prior to the flottening 6f the slope must be used, as
_this repreoente the actual - drawdown of gtound water ‘in the. nquifer in response
_to the pumping rate. Pigutoo 13-17 ghows the time-dravdoun plote, and the
E colculationo fron éach.. .Ag can be seen- from the graph, induced recharge from
hc river occutred after about 20 oinutes’ at ‘the Ranncy vell.
l,.
: Trnnaniooivitiea calculnted frou the Ranney and Kellcy ‘well data range
from 80,000 to: 160,000 gpd/ft., which are reasonable values: for sand and gravel
cquifetl. !xamination of the gtaphs from 3-1.8-2. and, B-3: ghows no flattening
jof the curvas, tron recharge. efft:t., Transaiseivities. calculated trom the
‘1|lopes of thcae plots yield lnontloualy high values. The ptoblem lies in the
fact that the "Q" value, or pumviige rate of 3700 gpm is too:high for these
,‘vclls vhich are considerably fuxher from the recharge: source, It must be .
' conoidcrcd that after about 20 minutes of pumping. the Ranney well 1g deriving
-oot of i:s,vater from infiltration from the .river,.: Thus, it is necessary to
detornine the: lpptoximatc conttibucion of ground ‘water to the Ranney well from
the direction'ovoy fron the rccharge oource. nnd adjuot che discharge value
ccordingly.,w‘ . . S

o The nethod discussed belov io an nttcnp: to analyza the data from B-l yB=2,
and B=3 in l?ncnningful way that rcoulto 4n’ values that are-consistent with
g'vhat would’ be'cxpeccod from the: 1033 of :the vollo. Comparison of the logs of
tho‘tcot ‘wellg with those of the Ranney ‘and’ Kclley vells suggests that
!rcnomiooivitieo in the vicinity of the ‘three test vells ‘Would certainly not be
f‘-nch highcr than at the Rnnnoy-lelloy well lrna. and . might. in fact, be lowar.
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) - Séveral methods-have been deviged to deterfitw@ the percentsge of water
cntering 8 well that. ‘40 derived from a recharge source. Some of these methods
_require an observation well betveen the pumping well-and the recharge eource, s
"condition which could.not be met in this study. A method by Glover and Balmer
. (19%4) dnvolves uwaing. thc .quifet parameters of _transmissivity ‘and coefficient
. of storage, di-tnnce o tccbarge source. anJ ttne aince punping bcgan in the

:'!ollovtng formulas - : I -

= distance from well to
. . re¢harge source in meters
... T = transmissivity in meters?/day
"t o time from eta;t of pumping
: in days
s ‘= coefficient of storage
(dinena!onlcso)

R Sinee ‘the. abovc fotnnla thuiteo trnulnionivity 1n -eterl 2/day rather
11thln salloul ptt dlylft.. trantnistivity -ust be cllculnted nccordin; to the

uhorc° T transninsivity in leterl’/dny
Q= pump discharge in meters 2/day
8 = dravdovn in meters

gpn 0'16A

Inin - 20160 -’Idny

n'f,SJQ‘é’]dly

that locction dcrtvcd approxin.tcly 94! of 1ts weter
ater’ A:aociatcn. Inc.. 1978). thu- this value sppears
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oo : . !f 10X of the total recharge to the vell id contributed from ‘ground water, ' ‘:_g,g:° E}
v . . "then the discharge value must be adjusted from 3700 ‘gpu to about 400 gpm for 8 .,,g 2_‘ -
: ". & 4 x 'wells B-1 through B-3. Transmissivities calculated from the time-drawdown co 3 E
- plots using a "Q" of 400 gpn yielded values of 107 755 to. 128 755 BPm, 3 ;ggai )
' ,providing wmuch better agreement. S A o . -
. . : " a s
The possibility exists . that the steepening of the time-dravdovn curves for l~f

" B=1,B-2, and B-3 may represent an impermeable boundary becoming effective : :
ffeither earlier than or simultaneous with the recharge effect from the river. " .
..Attempts to analyze: the early data prior to the steepening of the curves by the T | ——
:"Theis method (Johnson Division. U.0.P., Inc., 1982) once -gain yielded L '
anomalously high. trnnsniasivity values (1,000,000 gpd/ft). A longer pump test
..~ or another pump test with s pumping well in the vicinity of B~1,B-2, and B-3

/.- 'would be neceasary to accurately determine the transmissivity of the aquifer in
" . the vicinity of the test wells, and to verify the validity of .the above method
v of adjusting the dinchatge valua.j P I o P

: The distance-dtavdovn method providls a fairly reliable check on the

Atine-dravdavn caleculations.. Plotting dtavdovn on an: lrithnetic scale against

‘_distance from the pumped vell on's logarithmic ocale for wells lying on an

. approximate straight 1ine from the pumping well- gives a fairly ‘accurate value -

for calculating trnnsninsivity.. The Kelley vell and B=2 1ie ocn a nearly

. .straight line from the Ranney well, and were uged- for the calculation. 1In
addition, the drawdown vaiuea fot B- nnd 8-3 ‘vere plotted ll @ check on the

validity of the -ethod. ;'_ R : A

- . The dictance—drawﬂova plot (?iguro 19) yielde 8 atraight line. vhocc llope :fif>'
val ulcd t0 cllculltc ttansnicsivity.r ‘The foruula for thio is: N

Uy g o 5280
L SN

. p

L vheri the unita are ..'dgfinad 4n
,Oq“ation (1)-:; .

_The resulting valut ih 126 633 gpdlft.. and i- in good agreenent with the

- time-drawdown data. !xtention of the attaight 1ine to the zero-drawdown

‘ iutercept gives the distance from - the Ranney vell. in- thia direction, at vhich -
no drnvdovn would occur, ‘at the: pumping rate of 3700. gpm. Ihis distance, from
is 600 ft.. or about 90 tt.vnorthveat ot 3-2. L

: A final cnlenlation vas. nade uaing the The uon-equilibrium mathod as
_outlincd in Johason. Division. 0.0.P., Inc. (1982 . and applying it to the
,Kelley well data. . Drawdown versus time. 48’ ‘plotted on logarithmic paper (Figure
20), - Thc graph. 18 then .superimposed on. a publiahedputype“ curve, so that the
plotted points fall on-or fit some portion of ‘the ‘type curve. A match point il
lected, end from this. point the time and dravdovn valuec .are used in
calculating the -quitct purcaetero. Tranawioaivity calculat.d by this method
is 116 600 5pd/ft, IR . T

o Values of trnnlninaivity and cocfficicnt of atorase calculated from sll of
ftho abovc methods are summarized in Tabie 3. .Average values for the aquifer
lpp.;; to bo*c trqncni-civity of 120 000 gpd/ft° und a coctficient of otorage
.-oi .007. : . .
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ﬁﬁitable 3 Summary of Traﬁemieéivity and Coefficfent bf.Storhge Calculations.

) SR Trensmissivity ;. Coefficient - Well Data
Method = (gpd/ft) ;o of Storage - Used
"“Jaeob-time vs. dravdovn . 80, 000 . ©Y et 7S Ranney
L - U 162,800 . . .0 0,007 . - Kelley
. 107,755. ... 0,008 . B-l
- ‘. S112,340 - U 00,007 0 . B2
: ow U T T 128,780 0 L 7 0,009 B-3
- Distance vs., drawdown = .- = 124,433 .. .- 0,090 - -~ Kelley, B=-2
Theia-tine vs. drawdovn ' - ‘114 600 - A,' ﬂ S 0'010 f,w' Kelley

2It ohould be: noted thet vhen recharge occura. the sttaight line of a

distance-drawdovn plot is displaced upward, vhile its slope; ;remaing the same
(Jobnaon Div., U.0.P. Inc., 1982). While: the ttensmiasivity calculation is

unaffected, the displacement résults in a coefiicient of ‘storage value that is

‘nhigher ‘than the correct one. This 1e enotbet indiceticn that a recharge
‘boundary h‘o been encountered. R ‘ . ,

: rigures 21 and 22 shov contour naps of the vater teble under pumping and
reeovery conditiona. compiled from data obteined during the aquifer test. The
map:of the water table under purping conditions ‘was eonettucted from water
1evel measurements taken priot to. shutting off the Ranney well, The Renney
vell ‘had ‘been discharging 3700 gpin for veeks and’ thue the levels represent a
teble condition ‘for thit pumping rate. ~The énp ahaws a-portion of a cone of
drswdown around the Ranney vell that is ‘elongated 1n 8 westerly direction. The
lonaation probebly reflects the recharge occurring fron the rgver. as vell as
! p:enenee of the'lucu'trtne clay to the north.

& rigure 22 1- & map of -lter leveln teprelentips 24, bour Tecovery period.
t'the .end of the pcriod.~vater levels weré still rinins. and static conditions
had 'not been attained. - The motable feature f. this’ map’ {8 that vater levels
:are higher at the. Rnnney vell. than in the vicintty of B-1,B+2, and B-3 to the
orth, . ‘The fairly steep drop. 4n. vater levels frcg the north of those wells

. coincides with the: edge ‘of the . lucuetrine clay,. and ”be ground water
contributicn to. recovery. fton the direction woul, e snall compared with the
area -toithe south vhere the effects ‘of ‘the.xiver .gredtly enhence the recovery.
‘This ground wvater "crough" vould’ be "expected ‘to ‘disappear .once full recovery
nd ltatic conditions had. been' etteined.‘ It appe re from these maps that

round vater levels north of B-8. lnd B=10 have ‘been lowered -only slightly by
the !auney vell?discharging at 370 3pn .
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31vt Contaminant Chemistry ‘f"f'“ -,

"A total of eight orgcnic chemicals have been detected 1n ground water

1nc1ude:

»,éhlotbﬁethlncﬂ;',) BRI
. vinyl chloride_ .-

- chloroethane S
‘I,1=dichloroethane
‘. trans 1, 2-d1chloroethene
7.“chloroforn : e
Lo ‘v_btouodichloromethcnc'fij;*'
'n;g.:i"j,'trichloroethylene S

" "Three ulternatives cxint vhich may expllin thia variety of chemical
‘con-titueats. ‘First, a number of chemicals may have been introduced to the
,,*laquifer and are ‘migrating 1ndependent of .one another. - Second, ‘one chemical
-f*vith & number of fspurities nay - have contaminated the aquifer. Or. third, a
q”pnrent ‘chemical may have. undergone biodegradation. Hhile in the squifer,
~V..resulting 1o a ‘number of daughter conpounda., It is unlikely that this number
coof chemicals’ uould be 1ndependeut1y disposed of or that a: cbemical would

‘contain this. number of impurities. Thus,;.the most 11ke1y mechanisn to explain
Athio vnriety ot chenicels 10 biodegradation cf a8 parent chenical.

. ¥Wood, at. cl (1981) hnu denonetrated vith both laboratory gtudies and field
data, that certain widely used organic’ chewicala -are unetable in anaerobic
aqueous biologic: environments.  An environnent favoting these processes exist
in - ground water aquifers. Tuble 4 preoente many comon chlorinated organic
chenmicals with ‘theix: lttucture and axperimental‘stab 4ty.. Figure 23 displays
‘‘dats from an. oxperiment on-of tetrachloroathylene
lonitnrcd 1o o S

" The nlgnificance of thc experinental dita to this 1ncident response study
il that rfter s ©inimal amount of time: (vith respect to ground water
voloclticm) the daughter chenicals can. ‘be found in ‘higher: concentrations than
"‘the. parent chenica1.= Severcl of . theﬂbiodegrcdction prodnct- have long half

- 1ives with’ tespect to their parent chenicals and therefo:e. are persistent in
i 3round water” ‘even ufter the parent conpound ﬁay be undetectnblo.

ferrous 17on, anuontcv nd. -ulfidc concentrntton. heavy netall ‘such as copper,
cadniua. lea ad. chrouiun are. -obilizad.__TF

powy bupq

© "3usWwnO0p oYy 4o A3jjend

aanp!es obtained 1n the vicinity of the Ranney collector well. These chemicals -
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TABLE 4 NODtGRADKﬂO)I ‘RATES POR. cnwnnmu: R
“CHLORDLTHANE .AND CIILOROTTHENE rnm.us or )
. COMPOUNDS 18 A FUCK=WATER SAWPLEZ  -.-° .
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;Vl! Discussion - 'v”j-Aﬁgg'if'i  f ”} . u-;.i' "j._d'

) The 3oala of the incident roaponaa atudy vere to identify the extent of
.. .ground. water contamination in the - icinity of’ the Ranney vell, 1f possible
“'determine and eliminate the. oourca‘of contanination. and . foruulate -a

remediation plan to minimize the" effecta of contamination on the Village of

, »lndicott 8 wvater oupply. During the. course of ‘the atudy. as’a: reault of time

.+ and"financial conatrainta. 4t has been Decessary” to" modify these objectives,

" . However, throughout the study the continued use of the Ranney production well
' haa been the prinary concorn..‘;»- 5 :

- Stratigraphic infornation available prior to the initiation of thias field

- atudy vas. limiteéd to areas around the perimeter of the study area. The

" monitoring well imstallation helped define the: otratigraphy and aquifer
. geometry within the specific study area, in addition to the primary purposes,

-~ which were to provide locations for ground watetr aampling, in an effort to
j'delineate the contamination plume, and: deternmine - the potentiometric surface snd
".ground water flow directions.. These three purposes for monitoring well
‘ inatallation became an integrated task. It was necessary to determine the

ltratigraphic units in which’ contamination exiata. :define- the serial and

-+ vertical extent of these units, and. resolve the flow direction betveen the

"uuita in’ an effort . to deternine the origin of the" contauination.

e The exiotence of a kettle hole in the aouthveat corner of the golf courae
S wes:. ‘indicated from prior surficial geological -apping (Holecek, et al, 1982).
‘The stratigraphic sequeénce within the kettle hole structure,: ‘and the contact
between it and the outvaah-ice-contact sands and gravels needed to be
‘determined. Evidence from the. loga of- the nonicoring wella ‘placed the contact
betveen wells B-12 and B=3: AFPigure 7). . Ihe atratigraphic sequence in the
kaattle hole consists of organic s1l¢ and clay ovarlying fine.gray sand vith a
zitraca of gravel, Sigxificant oraanic contanination was. found in the fine gray
‘sand ‘and gravel in B-'2 and in the brown sand and gravel {n B-3, indicating

o hydraulic connoction Lotveen thaae two' atratigraphic nnita.

: Coutinuoua punpixg of tho lanney vnll has had a aignificant impact oni
eonfiguration of the yotentiouetric surface, - The area of.influénce of the well
baa Jbeen shown to be akewed to the west' and northveat. with: minimal impact in
"~ the northetn direction. - -This elongated ahape 1e¢" controlled by the aquifer

. geometry, as’ well as by the. prasence of the river acting aa ‘a recharge source.
. A band of highly conductive natarial_i resent parallel ‘to the river. This
'natarial is bordarod to tho uorth by ' ss. conductiva. naaaive ailt and clay

' Tho recovary portion of tho aquifer puuping test ! indicated that the
ajority of the rechaige originated from the river (Figura 22). 1f full
recovery vas allowed to take plece, the: reaultins potentionatric surface in the
“western porticn of the golf course vould indicate a: south to southwest
direction of ground water flow, tovsrd the river and Nanticoke Ck. Therefore,
"+ 4t can be reasonably stated that the. diacharge of 3700 . gpm at the Ranney well
I io controlling ground vatar tlov io the ooutharn third ot the golf course area.

. In the area of highaat oboarved contaninatiou, tha ground vater flov
'*-14diraction during continuous pumping, &8s defined by the potentiometric surface,
.. 48 from ‘northwest to,oouthaaat. lt ia,apparant that tbe contamination present -
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. at well B~12 is otiginating from. or migtating through the aemi-confined layer
~.of fine gray sand and gravel beneath the kettle hole, and cont{nuing through
" - the outwash and ice~contact ‘sand and gravel to the east, This flow direction
" may be nyted n the vest-east.cross section-(figure 08) as traveling from the
‘-Akettle hole material 1nto the .sand and gravel deposits to the ens:.
P Contaminants have nany ptoperties vhich control their distribution within
* an aquifer. These properties include specific gravity -and’’ eolubility.,
f’GeneraIly. the contaninants ptesent in’ the monitoring wells have ‘higher
~-»‘npecific gravities than vater. and .are alishtly soluble. 4Therefore. they
~ should tend to nigrata within the saturated thickness -of the: nquifer with a
- alightly dovnward :flow component. Low- level cantaminants However, do not
- always follow expected patterns. Tt can be concluded that the plume is at
.~ ~least 11 feet thick at the point where it enters the laterals of the Ranney
. well, because contamination is ‘entering- from. the two top tiers of laterals.
- The actual thickness of the plume probably 48 greater than Il feet. extending
. - sbove the top tier-of laterals. Closer to the source of. contamination the
o thicknesa of the plume would be expected to’ decreulc.vg_;“¢N_ .

: ln order to: deteruine the plume thickness At vould be neceaaary to install

S neoted vell series. This consists:of & number of wells installed in close

... proximity, and screened at various 1ntervala uithin the saturated thickness of
‘-the aquifer. The distance.between.the: upper and’ lcver-noa: ‘séreened intervals

{ that contain contanination 10 |oouned to be the. vetticul thicknea. of the plume

~;¢t that poiat.’ ’ : R .

’ the cheuiotry of the eontnntnnntl vas diucusled 4n n previous section .
_vithin this report. There exist a few inconsistercies between actual field
data end vhat should be- axpocted for the -ylten that- has been described, It is
hsractetized ‘by.the source chcnicnllo). eithet tctrachloroethylene ond/or

: tichloroothylane. undetgoing biodegradation 10 a near snaerobic aqueocus.
‘environment. The dnughter products: of: biodegradation of these ‘chemicals are
1ower molecular’ ‘weight rhlotinated ethenies, ethanes and methanes. Some of the
'doughter produc:a sre wmore stable.than the parent compound while others are

s stable and’ degtade in:o othet genatations- daughtet ptoductu.

' lodegradltion of the .source chemicsale
z-dichloroethylen i The cis isomer
s formation over

7 Seable daughtcr productn from th”
include vinyl chloride;, cis. nnd trana-(

cborntory error, However, concnntrationo o!
‘been: highet than should. be expected. - Thin ‘na uggcnt the pre-cnce of an _
aqueous eanvironment flvorin; the ntnbility of chloroethnnc. The critical -
Efactor(a) nny be phynical nnd/or chemicnl. _”,‘;thc'fnctorc ‘present in the

nd. o:ion of chlorocthano.
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- If the origin of the organic ehemicals ie a landfill eite. elevated
concentrations of various inorganic parametetrs should be expected. Wells B-l
through B-5 were sampled and analyzed for .33 selected inorganic parameters.
“The enalyaes are preaented in Appendix B~ The resulta reveal incressed

oncenttations of some constituents indicative of landfill leachage in well
‘)—3., Bowvever, well’ B-5 vhich conteins ‘no .organic contamination ‘aleo has
‘elevated, concenttations of many. of the. key constituents found. in B-3., It is
‘d1ff1cult to correlate the ‘inorganic data: with enalyaes from 601 analyses. The
.levels of elkalinity and hardnese in well B-3 are elightly higher than the
‘other 4 wells sampled' howevet. they are not ebove/the ‘range which might be
expected for uncontenineted sround veter in the Endicott eree.

_ 5'In .an effort to: undexatend ‘the quantity of chemicele uhich are responsible
‘for the observed contamination, consideration will be given to the worst case.
-Well. B-l2 .gampled on- 10/27183 has the highest concentration of organic
henicele of all the observation wells. A, total of 457 0g/1"(ppb) of organic
chenieale were found present using EPA method 601, 1f we consider a
hypotheticel aquifer with the dinensiona 2000 x- 608 x 20 feet and 30 percent
or peity. At would, contain epproxinetely 1,36 % 10" liters. of water. Only 11.2
lons of pure trichloroethylene would be: ‘required to ‘contaminate this
YQothetical aquifer at thc level. found in vell B-12. -or, roughly one drum of
richloroethylene has the’ botential of creeting a plume vith these
oncentretione tuenty feet t?ick the size of Enjoie Golf Coutee..

It ie difficult to eetinete the quantity of ehenicale _responsible for the
beerved .contanination st the Ranney well. . Even 1f an extensive drilling
rogreu wvas instituted the perametete required for euch calculations may not be
veileble. Bowevet. the: pridery objective .of determiuing the neceasary

pete eters to’ deeign the . appropriate  remedial plan wis echieved. A3 a tesult
£ the test vell'drilling end inetelletion' e ‘general- flow direction of the

tion- nlen hav pbeen estebliehed. end the: extent “of: eonteminetion in the
_cinity of | the Renney vell has been detetnined. In edditih

L

» ¢ L igteting to the Ranney
11 from the northveet., It “appears that. conteminents ‘could easily migrate in
hiezdirection'under Nanticoke Creek- vith ninimal dilution ‘from surface
nf4 ttetion Thi”‘ie due to the' presence of ‘an’ inpermeeble clhy layer.
epareting the creek from the perueable sand and grevel strata.’ This clay
layer ‘s encountered 1n test wells B-4, B-9.ﬁ-ll. and B-lz.\»The contamination.
vould be: -igteting 4n. the' f1lov ‘directions following the ‘hydraulic gradient
ndiceted in Figure #21. ‘Contaminants originating notthvest of wells B-4 and
;!-10 ndght eleo migrate beneath Nanticoke Creek, elthoughﬂtherc is no evidence
at _present or an, ‘impernsable leyet in that vicinity.: 1f; 80, dilution of
ontaminated: ground: water may occur as it moves underneet “the i{nfluent stream.
The' plecement of: -onitcring wells on the west: .bank of ‘the’Nanticoke Creek could
urther- -confirm the flow direction: end hydtaulie gredient .northwest of the
ontsminatud.-ares of ‘the golf cours . B
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. The Enjofe .Colf Course ‘is bordeted ‘on the vest and northveat by inactive - ;-g :

" ounicipal landfills.. Although it is. conceivable that the source of a2
contamination {8 one or more of these landfills. they. should: ot be considered asS T

‘the only possibilities. An alternative source of contaminstion may be the 8 ﬂ.g =

) " '11legal dumping of toxic chemicals.. If.the dumping occurred along the Airport g o g_i‘
- " -Road or the access road to the sevase plant it would be. diffieult if not 2553
'biuposaible. to distinguish this ns a source. from toxic vaste buried in one of =3f°4 és

. i the adjacent landfillc. A ~f%

L0 . Thie uncertainty pointa out the need for fnture exploratory drilling. The
Eq;dttlling should be: petformed in two phases. The ‘firat phase should be .
concentrated on the east side. of the Nanticoke . Creek.. Well ‘B=4 should be
-deépened ‘and additional wells placed to the north and south of this site. The
second phase of ‘drilling ehould focus.on the west side of Nanticoke Creek. The
-~ wells should be correlated with ‘those. containing contanination on the east
* bank. These additional wells vill further.determine aquifer geometry,
L delineate contemination and establigh the potentiometric surface and flow
- direction in the vicinity of Nanticoke ‘Creek. - . .

EEEREY temediation plan to niniuize the effects. of contnnination on the water
: ;vf.upply remaing a primary goal of ‘this study. There. .appear. to be three options
" worthy of consideration. - The tirut option vould be to’ naintain the present
\aeration and sampling program. . 81nce the 1nstallation ‘of. ait stripping
1;'cqu1pment, vinyl chloride concentrations have not exceeded "the NYSDOR guideline
-~ of 'S ppb. Ssmpling would continue whether or not othet opticna vere
'4nplemented. The equipment s llreadyxin place and ‘thé only. additional cost
."sould be for the operation and naintenancc of the aeration ‘équipment. The
"> disadvantage of this slternative is that it provides for no.other option but to
. close the well 1f vinyl ehlottdc or: othet chenical concenttntionc reach
P critical lovelo. SR el o

'? " The occond option would bo thu trentnent of drinﬁiug water after it s
withdravn from the ground snd before it enters the diatribution system. This
.conld be accomplished by the use of. a packed tower snd/or an ‘sctivated carbon
filter, This type of system would insure ‘the ‘removal of chlorinated organics
_from drinking ‘water. It could be used as a secondary system. dnd only operated -
when vinyl chloride: levels- exceededi a. predeteruined value. ' Or, all drinking
;UItcr could. be.treatcd with the syuviem and thc prese t letatton equipment would
rcnnln 1n place ea a bcck up cylteu. ‘ . o

B The third lltetnative 1nvolven the intetception_c d treatnent of
‘contamination before it enters the Ranney COIIcctot well. - This would be
iccomplished by the installation of a purge well. The vell would be placed in
.8 -position vhere 1t vould. intercept contamination: migrating toward the Ranney
well. -Presedt’ infornation indicates a purge well could be lccated in the area -
A stveen velll B=3 end B-12 to nccoupltuh this task. - The well could be designed
‘to serve a nultiplc purpose. During the spring, summer nnd fall the golf .

. course requiren vater: for irrigation. Presently, they are. using munlcipll
‘water for this purpose. Discharge from the purge well ‘could be used for
"4rrigation, when required, end/or aerated end discharged to the Susquehanna )
-when: not requircd. provided that effluent limitations could be met. Additional"
‘explorntory -drilling would be requitcdyto determine the:.vertical extent of
.tonteninetion An addition to other ‘factors critical for proper well design,

. The purge vtll eould be u-cd as'a prinaty treatnent ncthod and the in well



http://vould.be

‘geration equipment vould be available 1f thil ayatem tailed or. contaminant
concentrationa teached critical levels. o A
x a

" The -election o! a temediation plan vill depend on the degree of
confidencc each, ayaten ‘or systems promotes and the fiscal’ constraints under
vh!ch a system sust be installed. It 1s the recommendation of this report that
an option be 1up1enented vhich provides an alternative 4n the svent one system
fails. Such an ‘option would -exist with-either the second or third alternative.

the water production: of - the ‘Ranney well is crucial to the' v111330 s supply
The continued operation of the Ranney Collector vull is: inpcrativc.

ly"tglll.
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,The source’ of the contnmination 13 located ‘wesdt or northwest of the Ranney

‘Collector ‘well.< Suspected sources include the inactive municipal

“Jandf1lls; .adjacent ‘to- the Enjole Golf Course, and/or the {llegal dumping

-of toxie chguicula of f roads at the west and northwest perimeter of the
It -ay be 1mpousible to distinguish betveen ‘these sources,

'Tbc qquifer oupplying thetnanney Collector wvell consists og highly

_ y:a massive. silt and clny laycr. but is extennive in the
: astuuent“ditection.- Analysin of the: ‘pumping test data 1ndicaten a
transmissivity. for the uifer of 120, ,000 ‘gpd/ft and a _coefficient of
otorase'o 0.007."- The aquifers exhibit .a .good hydtaultc connection with
: : und after about 20 ninutes of puuping at 3700 gpu, the Ranney

water. flow direc::on 1n,the nouthcrn portion of the golf course
.-t -snd outhelat in teaponse to the punptng of the Ranney

'trichloroethylcnc.: These cheuicnln undetgo rapid bilodegradation to form -
Jower moléculsr welght chlorinated ﬁthenes. ethanes, snd methanes. These
daughtcr products tny be lubject to further biodegradation. The resulting
array of coutlﬂinlnts nay be found to’ oxcced the concentration of the i

'n\c uution prognn -hould bc contimud 4a au effort to uiutain
. eonpliance vith 'NYSDOH drinking wvater. suidelinel until an altervative
rcucdiltion ptogran(l) is ennctcd..uv‘f .

Pcr1odic rnv vitcr nunlyle. -hould be conducted on thc R-nncy well in
ordcr to dcteraino thc cffoctivcnols of the prccnnt di{ffused sir system.

A rcnedlation #lan -ua: bc chooan vhich: provldco the security of an
: on which. nay be 1uplenent¢d in the event of a system
faxluro ‘or uaed dn éonjunction with the primary remedial plan if
contanination ‘teaches. erittcal levels. ' The most attractive alternative to’
obtein this goal’ appears to be the installetion of a purge well to
; 1nt¢rcc ‘contalinntod gtoundv.tcr. Thil alternative could serve s

AAdditicnll;drilling and aonitortng vnll 1natallltion e advised. The
drlllin; -should: be’ conductcd in two phalcn. The first phase should

~p$tﬁui ﬁum.. B ; E
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Creek, and the second phase should provide for the installation of wells

on the west bank complementary to those containing contamination on the
‘east bank, = S ' '
~ The continued operation of the Ranney collector wvell is imperative. The
quantity of vater produced by the Ranney well cannot be replaced by .
existing wells. in the Village of Endicott's water supply syst
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A Secuon 703.5 Classes and quauty stnndnrdn for grou.nd waters. a 5 P § §E
) 4 N oe
Lo o (o 1 Clns g _ -5:3.'_'2-351
. (1) The best usage of CIan CA waters {s as a source of potable water 3'.% ,,-'EE'
supply. Class GA waters are fresh ground waters found {n the saturated aogp el
sone of unconsolidated deposita end consondated rock or bed rock. 8 3?.5:!7
. B eeTz=p
i (2) Quality stmdards Ior claszs GA \uters shall be the most stringent of: § a° g;‘
(t)“the items and speciﬂcatiom applicable to such waters found in this ‘ "I
section; . :
. (44) the max fmum contaminant levels for drinking water promulgated by the DR
‘Commissioner of Health a2s.found in 10 NYCRR Subpart 5-1, Public Water :
_ uggnes or any subseguent revision thereto or replocement thereof; T D—
. (111) the maximum contaminant levels for drinking water promulgated by the
‘ Admln!strator under the Safe Drinking Wster Act (P.L. 93-523)  ;: and
“v) the atendards. for raw water guality. promulgated by. the Commissioner
"of Health as found in 10 NYCRR Part 170, w or any
subsequent reviaion thereto or replacement thereof .
(3) The iollwlng quauty snndudn sh&u de nppl(uble to Cluu CA vaters.
“ Iteas - . ' c ". Sgcelﬂeatlonn
: Snugc. industrul vuto or othor . 1. Hone wvhich uy fopair the quality of
‘wastes, taste or odor producing - . the ground waters to render thea -
gubstances, toxic polliutanta, o unsafe or unsuftable for a potadle
"thermal discharges, radicactive < ‘water supply or which may cause or
.. substances or othor dcletcriwa ‘ . -~ contributs to a condition in contra-
matter, . ‘ "wventfon of standards for other .
R classified vaters of the State. N
- The concentration of the = . 2. Shall mot be greater than the limit o —_—
- . follewing substances or. ' . o specified, except where sxcesded ‘ o
... 'ehemnicals: ... .7+ due to natural conditions: m
.. 1) Arsenic tAs). - | - * (1) 0.025 mg/1 g -
(3) Codaiua teay - ST ¢ ) 0.01 ng/1 R A =
(%) ,Chloridc (Cl) _ e DR ¢ ) _.250 -all :
(sy Cbruim(Ct) Bcnvahnt ‘ ~ (S) 0.05 wg/)
(6) Copper (Cu) . _‘ .2 (6) 1.0 agll
9) Cyantde (CM) . o S o2 mn
(8) Flopsde (P - .~ " (&) 1.5 sgn
: o _

T 9) 0.5 mg/)
(10)" 1ron (Fe)? e 0 0.3 gt

(9) ?mlng o\gcntl
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, - 154,48,3,8 Ba-hexlhydxo-cndool. 4--::-5. S

i
Ledd (Pb) - 3
Menganese : (&a)z
Mercury (!8)

Humte (na l)

Pheols .

Sclcnlm (s.)

Silver (Aa) B

‘Sulfate (so‘)

2inc (Zn) o

PH Baoge - |
Mdr(n. or 1.2.3 4, lo,lo-heuchloro-

= S-duethmnph:hncne.

(22)
S (23)
~‘,'Kzu)

. (25)
. .. epoxy1,6,ba, S 6 7,8 Ba-ocwhydro-cndo-

f “(zs)

Chlordanc. or 1, 2 lo S, 6 7.8, B-octlchloro-
2.3 3. by?

-m. or 2 2-5“- (p-ehlotophcnyl)-l l 1=
: ttzchlcroethnac cnd u:’aboutu.

Dhldrtn, or 6 7-opoxy .lddn.

‘Endria, or 1 2,3,6, lo,lo-hulehlorrb 7- o
l.ﬁ-endo-s a-dhntblnonlphtlxlltu.. S

Icptaehlor, ot !.6 S 6 7.8,0. hcpnchloro- -
- 3a,4,7 7a-tetuhydro-lo 7-mnano£ndcnc.‘

- and acnbol uu.

)

(31

4
.

Ltndlno and othlr ﬂcxlcblorocyclnhcxlnn
or mixed umn of 1 2,3 6 5,6 hcnchlou-
eyclobmac/. o

Hethoxychlor, er 2, 2-b£u (g-ne:hoxypbenyl)-
1, l. l-uh.h lorouhanc. s _

Tmphcuo (a sixture of et luat 178
cblortnnud cnphcno dorlvnivn).

2 lv-mchlorophcncxyluue actd

- (2,6-D) - : . :
2 6.Sc‘l'richlorophcnoxyproptontc lctd VRIS

2,5, S-TP) (Suvn)

(11) 0.025 mg/1

(12) 0.3 wmg/1

'(13) 0.002 mg/1
14) '_ 10.0 g/1
- 18) 0.051 mg/l
" (16) 0.02 mg/1

(17) 0.05 mg/1 .
(;elézso ng/1

(19) § =gl
- (20) 6.5-8.%

(21) not detectabdle 3

 (22). 0.1 ug/l
7a-bexahydto-lo 7-ncthnno£udcnc. LT

(23) oot detectable 3

(2V) not detectable 3
- (25) not detectable 3

-(iﬁ) not detectable 3
. (27) oot detectadle 3

©(28) 35.0 ug/1

(29) not detectable >

(30) 4.4 ugn1

(31) 0,26 ug/1

-
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'1“fltis)

G2
(a3

- (38
)

, 36
f (37)
o
..fégé)
03
"'(éx)
a2
)
)2

f@ias)

(IY)]
i(chlotanbcn)

(la)

lt?l:hlozoethyloac . AR j'

Vioyl chlerido (chlorcathons)  ~38- "
Bsazene G ol {"v

Benzo (a) yrcnc;"

Reponu oxr decnchlorooctehydro—
1,3,4-metheno-2B-cycioduta *{cd)
pentalcn-z-one (chloréeone).

Polychlorlnatod blpheuyla (rcn)
(Aroclnr)

Chloroform

fCBrbon tettacﬁloridc
‘(zetrachlorunothuno)

{

|
Bthylone thiourea (ETU) = \ |

i

-?entachloronttrobenzeno (PCNI) ' 'l R

Dtphanylhydrnslnn
bil (2-chlotoetbyl) other

.6 Sotrichlorophcnoxyleotlc ncld‘
(2060 -T) .

2,3,7 Bototrachlorodlbcnzo-p-dloxla
(‘rcw) : .

z-ncthylob-chlotopheno:yaectlc nctd
(nczg) -

Anibcn, ‘oF S-anino-z.S-dlehlogobcnaote acll

- scid

v‘(-eth oxynothyl)-acotnnlltéo (lasso)

lsoy
. ' ¢}, '14 (buto:ynothyl)-acetanllLdo (HA:bcto)
e
e
'vy(SB)

Dleanbl, or Z-natboxy-S 6-dichlorobcnzo£c
Allchlor, oF 2-chloro-2'.6'-dlothyl-!-
Butuchlor. ot z-ch!oro-z'.6'-dlcthylol-'~
rropaehior. or. 2-¢hlor-l-£oopropy1-l-.
ncotantltdo (Ranrod) _

Proplntl. ax 3',b'-dlchloroproplonnnllldn :

Aldicard, lzonothyl-zo(aothylthlo)

and methomyl [l-nethylth(oncctaldhydc o-
(-othyl-carbanoyl) azl.q]

(32)

33
G
(35)
- (36)
Lon
- .100 ug/l
S ug/l

(38)

' (39)

- (a0)
Cota)
(82)
()
" (ll? ”

::_(nsp'j
*:;;f3tps)
(ii):

-;xiagt
’i(l9>
';(sdi
S
E;(sé)

- (53)
proplounldchydc 0-(mathyl. carbamoyl) oxlnd],' '

“not detactadle

$.0ug/1
.noi detectablie 3

pot detoctable 3

“mot datectable 3

v

not detectedle 3

3

10 w3/l

oot detectable ?
1.0 ug/1

35 v/l

3.5x210 =3 ug/l
0.44 ug/}
87.5 n;/}

0.44 ug/l

35.0 ug/1

3.5 ug/l
35.0 ug/

7.0 wg/l
0.35 ug/l
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AN
o (s8)

e

RRR (R

i(w)
' 168)

‘j (1)

‘{’H;f(s1)"

E tSi)-

Yy

- (66)

: otthod lchlotobcnnno)

69

.
* {10)

y '-sé-, -
Bromacil, or S-btma S-uc-butyl-'

6-ceth1uucu -

Paraquat, or 1 l'bdlmcthyl-lo.b'
dipyridylium '

'rununun. or&@,ﬁ'-truluoro-z 6- T
dtntt:o-u-dtpropylop-tolutdtne (rrc!lan)

llttal!n. or. 6-(methylaulfonyl)-2 &~
dlultro-N R-dlpropylanu tna (Ptamln)

‘Benefin, or H-butyl-R-sthyleg, <o - - *
trifluoro-2 G-dtnttro-p-toluldine (Salln)

Azﬁnphoamthyl. ‘oF 0,0-dimethyleg-4eoxo=
- 1,2, Sobensotruun-3(ZB)-ylnethylphouphot-

. odtth!ontc (mthl.on)

D!az!non. or 0O o-dlethyl O-(Zouopropyl-

. 6-mthy1-6-pyxxm.dtnyl)-p'ﬁospho:otbtun. .
APhoreta (lleo for mnultoton). or 0 0-

die:hyl-s-[(othylthlo)mthyﬂ-pbolphoto- A

. dith{oate (Thimet R), and d{sulfotes, or.

0,0-dfethyl-S-/(2-ethylthio)ethyl] -

s "n pholphorodttﬁlutc (Di1-Systen R)
ey,
'gss)f

c:rhryl. or l-npbthyl-n-u:hylenbmn

Ziram, or ztne salts of dlmthyl- S
d(thtocubnic aeu. PR

- Perbm, or lron ulu of dhetbyl- o
: dubioc.rmu nctd. : _ i

v 468)

captun. or I!-tﬂchlormthylthto-b-
cyclohcxcne-l 2-d£carbox£n£do. v

ro!yct. or l!-tucblotmthylzhiophth-
alizide, .

ncnchlorobcnuu (mt) '
nradlchlorobenunc ms)(nlu '

hrathton (and Hcthyl pluth(n). or

- (s8)

(ss)‘

(s6)

(s7)

(58)

(59)

(60)

61) -

(62)
(63)

(o0

(65)
(66)

(67)

(8

(69)

(_,-o-dlothyl-o- y=-nitrophenylphosphorthicate,

and wethyl parathion, or 0 O-dhethyl-o-z-
nlttophcnylphonphorothloau. ‘ .

¥alathion, or B-1, 2-bu (cthoxyclrbmyl)
othyl-o 0-dhothylpho-phoxoduhtoato. :

;mnob. or-unnneu salt of othylnc-bln-
dt:hlocnbuic -cu :

(70)

(1)

4.4 ug/l
2,98 ug/l
35.0 ug/l

'85.0 ug/l

35.0 us’l

8.6 ug/}

0.7 “a,l

aot detectable 3

28.7 ug/l
4,18 ug/}

4,18 ug/l
17.5 ug/1
$6.0 vg/1

0.35 ug/1
4,7 ug/l

1.3 “‘,l

7.0 ll‘/l

1.7% ug/1
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S O o

dnhlocnzbanic aeld.

Ma-duhm:rbmto.

.f-so-

'(72), Zinad, or einc’ ult of cthylene-bu-

(13)A Dithane, or zlacnte of aangn‘h}cqe qth,ien&{

() 'rhtran, or tetr-nethyxth(uraaduulﬂdn

!75)‘- Atrazine," or 2-eh!oro-6-othylnlno-6- E

taopropylanlno-s-tuuinc. _

. lntno-s-txuzhll. '

- {T1)  Bimezinec, oF z-chloro-é

" teiszina,’

- (18) di-n-butylphﬂuhn

(80) "!mehlorqphone, or 2.2'
3,4 6-trtcblorophcu1)

- (81) mthyl utbacryluc
-(82) Pntachlmphnol (rcr)
. (83) Styrens

. ,?oming ngcntn detcmlued as mth

‘or other tests as specified’

u ‘Section. 703.‘. v;“.-'

4 (16) Propazing, or z-cmm-c G-Gu»pzopyl-

.

6-d£nthylulno-8- -

_-;'"” Dt (2- o:hylhuyl) ,h:blh:c (nm)

-natbylcu-b(o

by the. Comtulonm

(12)"
(13)
o
15y,

(16) .

(amn
(18)
€19)
(80) - 7 ugn1
(1)

(82) -
(83)

1.75 ng/1

- 1.7% uwg/1

1.75 ug/1
7.5 ug/1

16,0 ug/1

. 75.25 wg/l

770 ug/1

- §.2 mg/l

0.7 ng/1 i

21 ug/1

931 ug/2

yllnc bluo -ae; lvc lubntmca O(BAS)

" Combined concantration of . -4ron ‘and manganese gl lll not exceed 0.5 ng/l.
"Not detectabla” @eans by tnta or aulytlca! 2 xt.mtmtlona referenced
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Appendix B _

Logs of Selected Vells
-and borings '
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P

e Appendix B
Logs of Honitoring Wells and Test BOtings

“Test Hole #1 (B-1) ' - Sl ) : o

:ZJ; o ":'; -Depth: 70_ft. Bottom of. S ft. screen Bet at 60 ft. Saﬁpled at 5 ft.
PR Co _ intervalu . :
0-16 ft.p"*if Brown fine sand. ‘some ailt. trace of clay
16-175 - - Gravel, medium sand’
. 17.5-22.5 . . Brown medium sand :
7. 22,5=27.5 .. - Brown medium sand. medium-fine gravel. wet
27,5-52=5 - - Brown medium-coarse sand, medium coarse gravel
52.5-70. - Same with a trace of cl.y
T - r;lli‘:’i":‘; . & . o _-i ;. - Water level 29'3"

",m',‘:. Hole #2 (n-z)-:_"-:

Depth: 60 fe. Bottom of 5 ft. screen let at 60 ft. Sanpled at 10 fc,

1ntervn1|
0-5 ft ._‘;‘ Tan. uoiut -11:. trace of fine ulnd
$-15 . Brown medium-fine gravel, some sand, trace silt
15=35 f“ _j;Broun medium-coarse sand, medium gravel, trace silt
35-45.:- -.Medium gravel, some sand, wet:
45=85 - . Gray uedium—coaroe sand. fine nediun gravel, trace

-:.ﬁlilt

$5-60 - h»Gray ‘brown uediun-fine land. trace silt

Hater level 28*1"

. ‘Test Hole #3 (B?%)“ . _
: b;pth: 6Q}!t., Botton of .5 !t. tcrecn nct a: 55 fc. SAnpled at 10 ft.
S 1ntetvals  A,. : :

Btavn fine lilt

"Browvn cosrse-medium’ nand. some medium-fine gravel
Hediun—fine gravcl. some uedium-fine brown sand, wet
‘at 21.5 ft.

Gravy~brown nediun-fine saturated 9and, trace graval
Brovn nnturated finc eand. trace coarse sand

0-9 e,
9-15 .-
15—65

65555

Hnter level 23'8"
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1

oo S ;‘
o cCc o
58
‘ - . Z88
.7 Ui Test Hole #4 (B-8) T ' - R
LI + <. ' Depth: 50 ft. Bottom of s ft. acreen set at 50 ft. " Sampled at 10 ft, agef
oD . intervals : ‘ R . S ' Seex
. . . 2 . g- ® 5
0-10 ft. Brown clay : o ' 2s2
10-28 = Gray clay, some ailt o - ‘ . Bz
28-30 . "Gravel. g o T 3%
30-40 . Brown fine sand énd uilt. aome clay :
40-~50 " Gray mediun-fine eand. trace medium gravcl. wet,
. _ ‘ ‘ vuter level 15‘11”
Test Fole #5 (8-5) . 7] T j ; {,j R
Depth: 50 ft. Bottom of 5 ft. ucteen set at 50 ft. Sampled at 10 ft.
" intervals - o e o
0-18 ft. Brown fine~-medium aand. ‘some sravel )
18-30 : Hedi\m—-coaue gtavel. brown Hne sand’ lnd silt. trace clay, . , )
: wet -
. 30-42 ,'-Fiue-coarne sravel. btoun (}ue-coarae sand. silt, clay, S e
dense (ti11?)
42-30 Hedium—coarse gravel, fine brovn sand. silt, clay, looser
> than nbove ‘and. vet o,
: . ‘ ‘ o Vater level 16’
>fQ|t Hole #6 (3-6) ‘ ’ G
Depth: %0 fe. Bottom of S fe. lcreeé lct .t 40 !t. sFmpled at 10 fe. riA' 1

intnrvalu

I
_4’

0-15 ft. Broun uediun-coarae annd, fine-uedium gtavel. vet at 10 fc.

15-25 - . Brown fine-medium sandy some red clay and silt
25-41 " - Brown fine sand, fine~coarne graval. some ailt
41-50 Gray clny ; ,

.i-h Hiter lev =l 23747

‘hat Hole #7 (3-7)

Depth' S0 fr. Too 11tt;e vnter for l.nplinz. Idlé.abnndoned and
: backfilled., o }
Sanplcd at 10 tt. tntervnlu

0—18 ft. Grny-brcwn nilt. iittln clny
18-19.  ° Medium gravel, wet::
19-50 Grny clay R t.]'




:

BN e = l
: - ocaoasg2
~64- 22273
=
-2 S g
. 5272 :I
Test Hole #8 (B-8) SgdB8
s ®a oo l
Depth: 40 ft. Bottom of 5 ft. screen set at 28 ft. Sampled 10 ft. s°e
intervals to 20 ft., continuous sampling to 30 ft. g 3,3'
e T =
- 0-5 ft. Brown silt . ig"zl
e 5-24 Brown silt >
% 24-26 Medium-coarse gravel |
26-28 Medi{um gravel and coarse brown sand
28-40 Cray clay

|

Water level zb'b'i ;

e .
e, o s

Test Hole #9 (B-9) |

f
Depth: S5O ft. Bottom of 5 ft. screen set at 50 ft. Sampled at 10 ft.
intervals ‘,

0-17 ft. Brown fine silty sand, little clay
! 17-41 Gray silt, and clay
¥ 41-50 Gray fine-medium sand, wet at 42 ft,

.
i R AN

: i
: i Water level 20'2"
| Test Hole #10 (3-10)

Depth: 52 ft. Bottom of 5 ft. screen set at 50 ft., Sampled at 10 ft.
intervals

0;5 ft. Brown dense 3ilt

5-36 Medium-coarse gravel, brown fine-medium sand, some silt, wet
at 30 ft. : .
g 36-51 Browvn medius -fine sand, some silt
51-52 Gray clay

Test Hole #11 (B-11)

Depth: 65 ft. Bottom of 5 ft. screen set at 65 ft. Log from cuttings.

m
Water level 26'7"- o g
o
o
e

0-17 ft. Brown fine silty sand, little clay

17-41 Cray silt, and clay
41-65 Gray fine-medium sand

> ]
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NOTICE: if the film image ST , T

is legs clear than this : : .
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R S T

0-5 ft.
s 5«10

.. 10-40

. 40-65

Depth:

0-30 ft.\
" 30-40
- 40-138

Dapth:

0-6 £¢.
6-19
1956

5671

‘Depth 65 ft. -

" 4205 30 7604 49
135 fe.

4208 10 7605 20 -

'811:. broun. nodiun. noae vegetntion

=65~

Test Hole {12 (8-12)

;; - ‘ Depth: 65 ft. Botton of S tt. -gcreen net at 65 tt. Log from cuttings.
3 v 0-10 ft. Brown fine sand . i:ﬁu;.' '

10-20 . Gray clay and silt o Tt

20-65 . Gray fine snad. and grav.l

Tcat Bolc 213 (3-13) ‘ '- T . :'_i_’  i;nQ

Bottou of L fr. -croen sct at 63 ft. ‘Log from cuttinge.

Btoun fine sand. and silt o o !
Brown fine sand and bright medium gravel. trace silt

"Bright fine to wedium gravel, some brown fine to medium sand

Broun nedium cand. some fine gravel

Test Borin;a

CIny. grnvel. .nd land
- Sand and gravcl '
CIly -

Gravel and coerse sand, ttace oilt. fitn btovn
Medium to. fine ssnd, gray, frm. -
Hcdiun gravcl. -on ilt. conpact. brown
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Depth: 97

:93-100 ft.

- Sand, fine and gré§01

fto . "

,ft. Gtay clay and nilt. e

ft. vcravel. pebbles. and' cobblea. and wedium to very coarse sand
ft. Blue clay and silt, with some gravel and sand -

ft. Gravel pebblee and cobbles. and fine to very .coarse sand
ft. Pea gravel, cosrse sand, gome cobbles

ft. Clay, silt, and fine to medium’ .and ;I;

ft. Gravel, chiefly cobbles : .

ft. Sand, fine to very coarse, gray. pebbly

ft., Gravel, pebbles and cobbles and fine to very fine coarse sand
ft. Clay,. lilt. sand, gravel- bard S e

fe. Rock ' o .

100 g2, . ¢
" Clay. and sand .

Gravel, cosrse

Gravel, contse. wuch wvater- ,A.- s
Cravel, ‘coarse, and boul ders S R .
Sand, coarse, and clayf> o ’ .
c:avel. much water

|
j
i
i
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NOTICE: If the fllm Image :
Is less clear than this
*  notice, It Is due to the
! quality of the document
being filmed
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Appendix C

29 Priority Pollutants Analyzed for
in EPA Method 601
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Chloromethane

. Bromomethane

- Vinyl Chloride
Dichlotodifluoruethane
Chloroethana
Trichlorofluorouethane
Dichloromethans .
1,1-Dichloroethene

" .1,1=Dichloroethane :

Chloroform .

1, Z-Dichlotoe:hnne

- l.l.l-rrichloroethqnc
Cerbon Tetrachloride

R 1
- |
. Lo T

29 Ptiority Pollutants Analyzed ,
for in EPA Method 601 - o

Trens-1 Z-Dichloroethcue_"

APPENDIX c

'fBromodichloronethane
1, 2-D1chloropropane
Trans-1 3-Dichloropropene
Trichlorcethylena .|
Dibromochloronethane
. Cis-1 3-D£chlotoptopeae
" 141,2=Trichloroethane
?-Chloroethylvinyl Ether
. Bromoform
. jl,l.2.2¢Tetrachloroethanc
"Tétrachlotoethcnc
Chlorobenzene .
1, 3-D1chlorobcn:ene
'1,2-Dichlorcbenzene
1 b-bxchlorobenzcne
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‘Appendix D

_uboratod..Aﬁéiyaci -of Grcﬁnd S
Water: Sauples - S

E (Organic cmtttugéts) "
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R r-~v--x~:-=~,sa-

J
I N . T

Mppendix D .
Summary of Pooitive

Organic Chemical : L “:J;V
Semple Resulto T

ethylena .-

aothane

cinlrrano-l.zJ‘;;~jf} N
1.1,1-Trichloro~

1 .i-Dichloro-' .
~dichloro-
.. ethylene
ethane -

Chloride

Chloromethsne .. . - . |

f

‘Dnée., ~ location Lab, .

'Cl‘;_icroforl
Chloromethane BT '
“Trichloro- .

Mb tomo=
Vinyl

12/10/80. Well 3 - .pow .

N
*
(-4
N
°
(-]

* WA MA- 2,0 - .- 12/10/80 to 5/10/83 ,
' _ C . ‘ _All results in parts per
1/1/81 Vell 3 om0 ) KA WA MR 2,000 . Wells 5 & 28-are at
5/11/81.. " Ranney ' - BPA. . T B e . . South St. well fleld

2
==
>>
=
>
=
>

7/23/81  Wella 5628 - DOH~ 2.3
' 0.34

: | " 2.3 7 . Robble Ave. & Boswell
2/23/82 “Banney . - . EPA - 0.6 - 1 '

1.4 Rill are pumping
B otations. .f -

[ ]
(-]

" . BRobble Ave, . - " 0,86 0.57 -

.1.3 - A blank indicates .-
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. Summary of Organic Chemical Sample
Resules 5/10/83 to 10/27/83
(A1l results in parts per billion)
(All analyses performed by NYSDOH
1aboratory, Albany, NY)
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Trans 1,2 '
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Results’ Takon on July 20. 1983
(unless othervise noted sample rasulta ere
recorded in uiligtaus/ltter)

_ . SR ~ s+ 7. . Well Number -
| Parameter . - . Bl . B2 B3 B
i 2dhe . . i © 0,48 .. 0.58 2,0 ' 0.88
o Lead,Total e ‘€0, 0,3 <0.1 7 0.2
| ' Beryllium, Total © <0,02 - <0.02 ~ <0.02 . <0,02
L Copper, Total . 0,10 0.40 - 0.07 " 0.15
x _ Nickel, Total - 0.11 - 0,34 0.06 - 0.06
H - S{lver, Total : . - .<0,02 ' <0,02- - <0.02° : <0,02
i " Marcury* ' S 0.8 L <04 <0.4
i1 Cadmtum, Total S U 0,02 T <0.02 - <0.02. - - <0.02
: Antizony, Totsl e AR <1, . e, T <l
- Chromium,: Total PR - coo 0 <00t 20,1 - <0, . <0.1
.Thallium, Total RSP 7 PEERS. 7 PR ) <1,
' B.0.D; 5 Day C T 8L 2.6 2.6
s Hnngancnc. Totll T P T3 SRR X 56 Tl 0413
z . Irom, Total , T L 32, o 3k 12 0 4.6
‘Nitrogen, Ammonia : o 0423 770,90 . 0426 . 0,040
. . Nitrogen, Nitrate & Nitrtte T 0,307 0.41 n"<0.05_' <0.05
; .. Sodfum, Total . Y220 T 19, 0. kb - . 6.1
l_" . C\llorid. ’ o 32.'“ 27. ; . 85." 6.3
S B-rdncna. Total as ClCo3 C 214, - \320. £ 460, - 149.
'{,Alkalinity ‘to pH 4.5 - ‘ 377, . 133,
. ‘Potassium,-Total C ; 2.1 . 1.3
g i, Sulfate as 804 ’ AT A 18- 19,
: .- Solida, Total Dissolved, 180 C AR 865, - 183.
Nitrogen, Kjeldahl, Including Annoniaf .. 0,56 7 . 0,090
o CIIChW. Totll R . 1 670 R 29.
[ '.j H‘m'.i\m- r‘t‘l ; 26. 7.6
;. . Conductivicy®* o 930 ;0 305,
. Selenium, Total® €10, <10,
v . Sedium IS PO
- -Ce0De B ' =204 6,8
o - ... Barium, Total . %0.3 <0.5
s ;;iAracntc.,Total* BRI (' <10,
DA rccultc in ntcrogrtns/lltcr L
- " nterohns/ccntinntcr T R
‘ 1

B-3

0.84
003
<0,02

0.35 .

0.20
<0.02
0.5

<0,02°

<1,
<0,1

<l.

1.1
7.5
o.zo

19,

0.14
0.91
25,
AB'
300.
236.
1.8
,s.
396,

0.17
%

‘6.‘

651,

<10.

7.6
<0.3
<1Q.
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